The use of field emission in-lens scanning electron microscopy to study the steps of assembly of the nuclear envelope in vitro.
At mitosis the nuclear envelope (NE) is disassembled to allow chromosome separation. In telophase it is reassembled as the chromosomes decondense. Cell-free extracts of Xenopus eggs have been used extensively to study assembly of the NE and the nuclear pore complexes (NPCs), providing several models for the steps involved. The NE is a surface structure which in cell-free extracts is easily exposed. It is appropriate, therefore, to use a surface imaging technique to study NE dynamics. Field emission in-lens scanning electron microscopy (FEISEM) provides the opportunity to image surfaces, directly, and to visualise details of structures such as the NPC. Here we show the feasibility and value of FEISEM to study the steps of NE formation. Nuclei have been assembled in vitro and fixed at different time points during assembly, followed by conductive staining, platinum coating, and visualisation by FEISEM. Changes on the nuclear surface with time are shown. Details of the surface of chromatin and the cytoplasmic face of NPC structure are demonstrated without the need to isolate the structures from the nucleus.